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KARNATAKA SECONDARY EDUCATION EXAMINATION BOARD 

2021-22 MODEL QUESTION PAPER(MATHEMATICS) 

MODEL KEY ANSWERS (BY SHIVAJI.T, MMDRS HARAPANAHALLI TOWN) 

1. If a pair of linear equations a1x+b1y+c1=0 & a2x+b2y+c2=0 in two 

variables have unique solution then correct relation among the 

following is  

A) 
𝑎1

𝑎2
 ≠ 

𝑏1

𝑏2
               B) 

𝑎1

𝑎2
 = 

𝑏1

𝑏2
 = 

𝑐1

𝑐2
           C)   

𝑎1

𝑎2
 = 

𝑏1

𝑏2
          D) 

𝑎1

𝑎2
 = 

𝑏1

𝑏2
 ≠ 

𝑐1

𝑐2
     

Answer: A) 
𝑎1

𝑎2
 ≠ 

𝑏1

𝑏2
 

2. The common difference in the arithmetic progression 100, 93, 86,..  is   

A)4             B)8         C)  7         D) -7 

Answer: D) -7 

3. If the value of the discriminant of a quadratic equation is zero then the 

nature of the roots are…….  

 A) real distinct and irrational                 B)real & equal          

C)   real distinct and rational                  D) not real 

Answer: B) Real & equal 

4. The value of cosec 450 is ….   

A)1              B)√2          C)  
1

√2
          D) 0 

Answer: B) √2       

5. The distance of a point p(x, y) from the origin is …….  

 A)√𝑥2 − 𝑦2              B)√𝑥 − 𝑦          C)  √𝑥2 + 𝑦2                D) √𝑦𝑥       

Answer: C) √𝑥2 + 𝑦2 

6. The empirical relationship between mean, median and mode is ……  

A) 3 median= mode+ mean              B) 3 median= 2 mode + mean          

C)  3 median = 2 mode + 2 mean        D) 3 median = mode + 2 mean 

Answer: D) 3 median = mode + 2 mean 

7. Which of the following pair of triangles are similar ……….  

 A)two isosceles triangles                              B)two scalene triangles         

C) two equilateral triangles                          D) two right angled triangles 

Answer: D) two right angled triangles 
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8.  A cone is cut by a plane parallel to its base and the small cone that 

obtained is removed then the remaining part of the cone is ……..  

A)a frustum of a cone                              B)a frustum of cylinder           

C)  a sphere                               D) a right circular cone 

Answer: A) A frustum of cone 

 

Answer the following questions                                     8x1= 8 

9.  In an arithmetic progression the sum of first four terms is 20 and the 

sum of first three terms is 12. Then find the fourth term of the 

arithmetic progression.  

Solution : let four terms be a, a+d, a+2d and a+3d.  

According to question, a+a+d+a+2d+a+3d= 20 and a+a+d+a+2d= 12 

                                                           12+a+3d= 20 

                                                                  a+3d= 8 

Hence fourth term is 8 

10.  If a pair of linear equations in two variable are inconsistent then write 

how many solutions they do have?  

Solution: For linear equations in two variables, inconsistent systems 

have no solution, while dependent systems have infinitely many 

solutions. 

11.  Find the value of sin2𝛉+cos2𝛉+1.  

 Solution: 1+1 = 2 

12.  A point ‘P’ divides the line joining of points A (x1, y1) and B (x2, y2) in the 

ratio m1 : m2 internally then write the co-ordinates of P. 

Solution:  (x, y) = ⌈
𝑚𝑥1+𝑛𝑥2

𝑚+𝑛
,

𝑚𝑦2+𝑛𝑦1

𝑚+𝑛
⌉  

13.  State Pythagoras theorem.  

Solution: In a right angled triangle, the square of the hypotenuse is 

equal to the sum of the squares of the other two sides.  

14.  In a given figure, find the length of the arc AB of a circle center O, if 

⨽AOB= 900.   

Solution: 11cm  

15.  Write the formula to find the volume of a cone.  

Solution: The formula for the volume of a cone is V=
𝟏

𝟑
πr²h. 

16.  Find the surface area of the sphere of radius is 7cm.  



 

SHIVAJI.T MMDRS, HARAPANAHALLI TOWN VIJAYANAGARA 9916142961 

CHITTI CREATIONS 

Solution: r=7cm,  In formula π is a constant and its value is 227 or 3.14. 

Hence the surface area of the given sphere is 616cm2. 

Answer the following questions                                    8x2=16 

17.  Solve the pair of linear equations by elimination method 

2x+y=3 

4x-y=9 

OR 

Show that the lines represented by linear pair of equations 2x+3y=1 and 

5x+6y= 2 are intersecting lines by comparing their coefficients.  

Solution: let the equations are 2x+y=3 --------(1) x4 

  4x-y=9 --------(2) x2 

Subtract above equations for eliminating the value of y, then we get x 

                                                           2x+y=3 

       4x-y=9 

                                                  6x= 12, then x=2   & y= -1     

                                     OR 

Let two equations are 2x+3y=1 and 5x+6y= 2 

                          Here a1= 2, b1=3 and c1=-1 

                                    a2=5,  b2=6 and c2=-2 

if it is interesting lines then 
𝑎1

𝑎2
 ≠ 

𝑏1

𝑏2
  =   

2

5
 ≠ 

3

6
 hence proved  

18.  Find the 15th term of the arithmetic progression 6, 10, 14, ………… using 

the formula.  

Solution: a= 6 and d= 4, 15th term is a+14d= 6+14x6 

                                                                                   = 6+84 

                                             15th term is 90 

19. Find the sum of first 15 terms of 3+6+9+……………… using formula.  

OR 

Verify whether 130 is a term of the arithmetic progression 3, 7, 11, ………  

 Solution: a= 3, d= 3 & n=15 the sum of first 15 terms is  

   Sn= 
𝒏

𝟐
 {𝟐𝒂 + (𝒏 − 𝟏)𝒅} 

    S15= 
15

2
 {2𝑥3 + (15 − 1)𝑥3} = 

15

2
 {6 + 14𝑥3} = 15x24 = 360.  

                                 OR 

Let an=130, a=3 and d=4 

Then an=a+(n-1)d 

           130=3+(n-1)x4 
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           130=3+4n-4 

            131=4n 

Hence its clearly says that 131 is not divides by 4. So 130 is not a term in 

this A.P.  

20.  Solve 3x2-2x-3=0 by using quadratic formula.  

Solution: here a=3, b=-2 and c=-3 

Quadratic formula is  

                x=   
−𝒃±√𝒃𝟐−𝟒𝒂𝒄

𝟐𝒂
 

                x= 
−(−𝟐)±√𝟐𝟐−𝟒𝒙𝟑𝒙−𝟑

𝟐𝒙𝟑
 = 

𝟐±√𝟒+𝟑𝟔

𝟔
 = 

𝟐±√𝟒𝟎

𝟔
 = 

𝟐±𝟐√𝟏𝟎

𝟔
 = 

𝟏±√𝟏𝟎

𝟑
  

                 x= 
𝟏+√𝟏𝟎

𝟑
  or x= 

𝟏−√𝟏𝟎

𝟑
 .  

21.  Find the value of the discriminant and hence write the nature of roots 

of the equation x2+3x+2=0.  

Solution: a=1, b=3 & c= 2, nature of roots is ∆=b2-4ac.  

                                                                                        = 9-4x1x2 

                                                                                       ∆ =1 >0,  

Hence the roots are two distinct real roots.  

22.  Find the distance between the two points (3, 1) and (6, 2).  

Solution: the distance formula is d= √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1)2  

                                                                 d=√(6 − 3)2 + (2 − 1)2  

                                                                 d=√(3)2 + (1)2 = √9 + 1 

Distance is √10 units  

23.  Divide the line segment AB=10cm in the ratio of 2: 3 geometrically.  

Solution: 

 
24.  From the given figure find the value of sin𝛉 and tan𝛂 

Solution:  

Sin𝛉= 
𝑜𝑝𝑝

ℎ𝑦𝑝
 = 

𝐴𝐵

𝐴𝐶
 = 

1

√5
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Tan𝛂 = 
𝑜𝑝𝑝

𝑎𝑑𝑗
 =

𝐵𝐶

𝐴𝐵
 = 

2

1
 

Answer the following question                   9x3= 27 

25.  Prove that “the tangents drawn to a circle from an external point are 

equal.” 

Solution:  

 
               To prove that: SK=RK 
           Proof: 
          Normal and tangent at a point on the circle are perpendicular to each 
other. 
          ∠OSK=∠ORK=90o 
         Using Pythagoras Theorem, 
        OK2=OS2+SK2............(i) 
        OK2=OR2+RK2............(ii) 
        Subtracting (ii) from (i), 
        OK2−OK2=OS2+SK2−OR2−RK2 
        ⟹SK2=RK2                       ∵OS=OR  
              SK=RK 

26.  Find the mean of the following data by direct method.  

C.I f 
10-30 2 
30-50 6 
50-70 10 
70-90 12 

                         OR  

Find the mode scores in the following data.  

C.I f 
1-3 6 
3-5 9 
5-7 2 
7-9 2 
9-11 1 
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Solution: 

C.I f x fx 
10-30 2 20   40 
30-50 6 40 240 
50-70 10 60 600 
70-90 12 80 960 
 n=30  ∑ 𝑓𝑥 = 1840 

 

Mean by direct method, x= 
∑ 𝑓𝑥

𝑛
 = 

1840

30
 = 61.33 

Mean = 61.33      

                                        OR 

C.I f  
1-3 6 f0 
3-5 9 f1 
5-7 2 f2 
7-9 2  
9-11 1  
   

Here LRL=3, f1=9, f0=6, f2=2 and h=2 

Mode= LRL+ {
𝑓1−𝑓0

2𝑓1−𝑓0−𝑓2
}x h 

         = 3+{
9−6

18−9−6
}x 2 

         = 3+2 

Mode=5 

27. Evaluate: 4sin300+tan480.tan420-3tan450. 

                                          OR 

                   6 Cos 600- sin 300+ sin2450+cos2450.  

Solution: 

4sin300+tan480.tan420-3tan450. 

4x
1

2
 + tan(90-42). tan420- 3x1 

2+cot42xtan42-3 

2+
𝑡𝑎𝑛42

𝑡𝑎𝑛42
-3 

2+1-3 

3-3 = 0 

                              OR 
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6 Cos 600- sin 300+ sin2450+cos2450. 

6x
1

2
 - 

1

2
 + (

1

√2
 )2+ (

1

√2
 )2 

3-
1

2
 + 

1

2
 + 

1

2
  

3 + 
1

2
 = 3.5 

 

28.  Yield of coconuts grown in a village by ‘15’ farmers is as follows. Draw “less 

than type” ogive.   

Solution:  

 
29.  The slant height of a frustum of a cone is 4cm and the perimeters of its circular 

ends are 18cm and 16cm, then find the curved surface area of the frustum of the 

cone. 

                                                    OR  

A Toy is in the form of a hemisphere surmounted on a cylinder of height 10cm as 

shown in the figure. If the radius of the cylinder is 3.5cm find the volume of the 

toy. 

 
Solution:  

0

2

4

6

8

10

12

14

16

<50 <75 <100 <125 <150 <175 <200

Less than type of ogve
scale: x-axis 1cm= 50 units and y-axis 1cm=2 units
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Given: l=4cm, circumference of a circular end = 18cm 

2πr1=18 =    πr1=9 --------(1) 

2 πr2= 6        πr2=3 --------(2) 

Adding both we get  πr1+ πr2=3 +9 

                                        Π(r1+r2)=12 -----------(3) 

We know curved surface area of frustum is Π(r1+r2)l= 12x4 

                                                                                                            = 48cm2.  

                                                   OR 

 
Solution: Given :  r=3.5cm and height of cylinder is h=10cm.  

Volume of the toy = volume of cylinder + volume of hemisphere.  

                                     = ∏r2h + 
2

3
 ∏r3.  

                                     = ∏( r2h + r3) 

                                    = 
22

7
 (3.5x3.5x10+3.5x3.5x3.5) 

                                     =
22

7
(122.5+42.87) 

                                     =
22

7
(165.37)  

                                      = 3.14x165.37 

                                      = 519.75 cm3.  

30.  The sum of ₹700 is to be used to give seven cash prizes to students of a school 

for their overall academic performance. If each prize is ₹20 less than its 

preceding prize, Find the value of each of the prizes. 
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Solution: 

Let the value of the prices be 
x, x−20, x−40,  ..... 
This is an arithmetic sequence with first term (a)=x and common difference (d)=−20. 
Given,  
Sn = 700 

Sn =  [2a + (n - 1)d] 

 
Thus, the values of the prizes are ₹. 160, ₹.140, ₹.120, ₹.100,  ₹.80, ₹,60, and ₹.40. 

31.  Find the area of a triangle ABC whose vertices are A(2, 2) B(3,4) and C (–1,3). 

                                            OR 

Find the coordinates of the points of “trisection” of the line joining the points 

(6, –2) and (10, 8). 

Solution: 
Area of ΔABC whose vertices are is (x1, y1),(x2, y2) and (x3, y3) are 

Area of ΔABC=
1

2
[x1(y2−y3)+x2 (y3−y1)+x3 (y1−y2)] 

In ΔABC, vertices are A(2,2),B(3,4) and C(−1,3) 
Area of triangle =1/2(2(4-3)+3(3−2)−1(2−4)) 
=1/2(2+3+2) 
=3.5 sq units. 
                                               OR 

  ------1 ----- ----------- 2 --------- 

 
(6, -2)               (x, y)                                 (10, 8) 

By using section formula,  

(x, y) = ⌈
𝑚𝑥1+𝑛𝑥2

𝑚+𝑛
,

𝑚𝑦2+𝑛𝑦1

𝑚+𝑛
⌉ = 

1𝑥10+2𝑥6

1+2
,

1𝑥8+2𝑥−2

1+2
 =( 

22

3
,

4

3
) 

32.  Construct a pair of tangents to a circle of radius 4cm from a point 9cm away from 

its centre. 
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33.  In the figure ABCD is a square of side 14cm with Centre A,B,C and D four circles 

are drawn such that each circle touch externally two of the remaining three 

circles as shown in the figure. Find the area of the shaded region. 

 
Solution: 
We use the concepts of areas of circles and squares to solve the problem. 
Since the circles are touching each other externally, visually it is clear that 
the radius of each circle, r = 1/2 × (side of the square) 
Also, ABCD being a square all angles are of measure 90°. Therefore, all sectors are 
equal as they have the same radii and angle. 
∴ The angle of each sector (θ) = 90° [Since it is a part of a square] 
∴ Area of each sector = θ/360° × πr2 
= 90°/360° × πr2= πr2/4 
Area of each of the 4 sectors is equal as each sector subtends an angle of 90° at the 
center of a circle with radius, r = 1/2 × 14 cm = 7 cm 
= 1/4 × 22/7 × 7 cm × 7 cm= 77/2 cm2 
Area of shaded region = Area of square - 4 × Area of each sector 
= (14)² cm2 - 4 × 77/2 cm2 
= 196 cm2 - 154 cm2= 42 cm2 
 

 

https://www.cuemath.com/geometry/area-of-a-circle/
https://www.cuemath.com/geometry/radius/
https://www.cuemath.com/measurement/area-of-a-sector/
https://www.cuemath.com/geometry/radius/
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Answer the following questions                                 4x4=16 

34.  Construct a triangle of sides 6cm, 4cm and 7cm then construct an 

another triangle whose corresponding sides are 3/4 of the sides of the 

first triangle. 

Solution: 

 
 

35.  Solve graphically : x+y=5 & x-y=1 

Solution:  

Given two equations are  

x+y=5                                                          

x 5 5 
y 0 0 

 

x-y=1 

x 0 1 
y -1 0 
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Both lines are intersect at (3, 2). So x=3 and y=2 

36.  The angle of depression from the top of a vertical tower to a point on 

the ground is found to be 60° and from a point 50𝑚 above the foot of the 

tower the angle of depression to the same point is found to be 30° as 

shown in the figure find the height of the tower. 

Solution:  

 

Let height of AB=50m. and distance AD=x We have to find length of AC.  

In ∆ABD 

Tan 𝛉= 
𝐴𝐵

𝐴𝐷
 = 

50

𝑥
 =====     tan 300 =

ℎ+50

𝑥
 

                                                    
1

√3
 = 

50

𝑥
  

x=50√3m ----------(1) 
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In ∆ACD,  

Tan 𝛉= 
𝐴𝐶

𝐴𝐷
 = 

ℎ+50

𝑥
 =====     tan 600 =

ℎ+50

𝑥
 

                                                    √3 = 
ℎ+50

𝑥
 

x=
ℎ+50

√3
 ----------(2) 

From 1 and 2 

50√3= 
ℎ+50

√3
  ==    50= 

ℎ+50

3
  =   150=h+50 

ℎ = 100 and  

Therefore total height is 100+50= 150m 

37.  A train travels 360 km at a uniform speed. If the speed had been 5 km/h 

more it would have taken 1 hour less for the same journey. Find the 

speed of the train. 

                                                   OR 

By selling an article for ₹18.75 a person losses as much percent as it cost 

him in Rupees. Find the cost price of the article. 

Solution:  

Given distance = 360km 

Let the speed of the train be x km/hr.  

Speed when increased by 5km/hr= (x+5)km/hr 

According to question, 
360

𝑥
 - 

360

𝑥+5
 = 1 

                                            x2+45x-40x-1800=0 

(x−40)(x+45)=0 

x=40, -45.    

                             OR 

Let the cost price be x 

Selling price = Rs. 18.75 

Loss= Cost price − Selling price 

⇒
x

100
 ×x=x−18.75 

⇒
x2

100
 = x−18.75 

⇒x2=100x−1875 

⇒ x2−100x+1875=0 

⇒(x−75)(x−25)=0 

⇒ x=75 or x=25 

Therefore, the cost price is ₹ 75 or ₹ 25. 
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Answer the following questions                         1x5=5 

38.  State and prove basic proportionality theorem (Thales theorem). 

Solution:  

Basic Proportionality Theorem states that, if a line is parallel to a side of a triangle 
which intersects the other sides into two distinct points,then the line divides those 
sides of the triangle in proportion. 
 

 
The line l parallel to BC intersect AB at D and AC at E. 

To prove:  
𝐷𝐵

AD
=

𝐶𝐵

AE
  

Join BE,CD 
Draw EF⊥AB, DG⊥CA 
Since EF⊥AB, 
EF is the height of triangles ADE and DBE 
Area of △ADE=1/2× base × height=1/2xAD×EF 
Area of △DBE=1/2×DB×EF 
𝑎𝑟𝑒𝑎𝑜𝑓𝛥𝐷𝐵𝐸

areaofΔADE
 =

1/2×𝐷𝐵×𝐸𝐹

1/2xAD×EF
× =

𝐷𝐵

AD
           ........(1) 

Similarly, 
𝑎𝑟𝑒𝑎𝑜𝑓𝛥𝐷𝐵𝐸

areaofΔADE
 =

1/2×𝐶𝐵×𝐸𝐹

1/2xAE×EF
× =

𝐶𝐵

AE
           ........(2) 

But ΔDBE and ΔDCE are the same base DE and between the same parallel straight 
line BC and DE. 
Area of ΔDBE= area of ΔDCE         ....(3) 
From (1), (2) and (3), we have 
𝐷𝐵

AD
 =

𝐶𝐵

AE
 

Hence proved. 
 


